Aminoglycoside Interference in the Pyrogallol Red-Molybdate Protein Assay Is Increased by the Addition of Sodium Dodecyl Sulfate to the Dye Reagent

To the Editor:
The pyrogallol red-molybdate (PRM) protein dye-binding assay (1 ) is commonly used for urinary protein determination (2 ) . The addition of sodium dodecyl sulfate (SDS) to the dye reagent is recommended to improve the uniformity of response to different proteins (3 ) . The assay is prone to interference from aminoglycoside antibiotics, particularly gentamicin, neomycin, tobramycin, paromomycin, geneticin, and kanamycin (1, 2, 4, 5 ) , but the degree of interference varies with different PRM methods. Thus, the DADE Behring PRM and the Sigma PRM assays are sensitive to aminoglycoside interference (4, 5 ) , but the Cobas Fara and Roche Integra 700 PRM assays are not (4 ) . The present study indicates that the addition of SDS to the dye reagent increases the susceptibility of the PRM assay to aminoglycoside interference. Thus, the concentration of SDS in commercial PRM reagents may be a contributory factor in determining the differential responses of the assays to aminoglycosides.
We For protein assays, 5-20 L of sample (protein calibrator, aminoglycoside, or urine control with or without aminoglycoside), adjusted to 20 L with water, was mixed with 1 mL of dye reagent. After 30 min, the absorbance (600 nm) was measured on a Jenway 6100 spectrophotometer zeroed against a water/reagent blank.
The PRM assay using dye reagent without SDS [as recommended by Watanabe et al. (2 ) ] showed strong interference from neomycin, gentamicin, tobramycin, and paromomycin but relatively little interference from kanamycin, geneticin, strepto- a The values correspond to the mean absorbance (A 600 nm ) obtained in the assay for 20 L of sample (at the concentration indicated) with 1 mL of dye reagent (n ϭ 4; CV Ͻ8%). mycin, amikacin, and dihydrostreptomycin (Table 1 ). The addition of SDS to the dye reagent [as recommended by Orsonneau et al. (3 ) ] produced progressively increasing interference such that the color yields from kanamycin and geneticin at 100 mg/L SDS were almost equivalent to those of neomycin, gentamicin, and tobramycin in the absence of SDS ( Table 1 ). The effect of the SDS was compounded by a decrease in the color yields of the BSA and BGG protein calibrators used to calculate the protein concentration values (Table 1). SDS produces a similar inhibitory effect on the response of BSA and BGG when used as an additive in the Coomassie Brilliant Blue protein dye-binding assay (6 ) .
We confirmed the effect of SDS on the PRM assay by use of urine control containing 0.2 g/L amikacin, gentamicin, kanamycin, neomycin, streptomycin, or tobramycin. These aminoglycosides are excreted unmodified in patients' urine at concentrations Ն0.2 g/L (4, 7, 8 ) . When we used PRM reagent without SDS (2 ), the mean (SD) protein value of the urine control [0.189 (0.006) g/L] increased 149% with neomycin, 65% with gentamicin, 40% with tobramycin, 11% with kanamycin, 8% with amikacin, and 6% with streptomycin (n ϭ 5; CV Ͻ5.0%). When we used PRM reagent plus 25 mg/L SDS (3 ), the respective values increased to 367%, 153%, 94%, 17%, 9%, and 7% (n ϭ 5; CV Ͻ3.0%).
In conclusion, the protein concentration values of urine containing aminoglycosides will vary with the PRM assay depending on the concentration of SDS in the dye reagent. Consequently, caution is required when the PRM assay is used to monitor urinary protein in acute care situations. Suppliers of commercial PRM reagents usually note the presence of a "surfactant" without revealing its identity or concentration. A clearer declaration of the composition of such reagents is warranted. (1 ) , and the second study showed that the majority of DNA isolated from the stools of patients with colorectal tumors was of high molecular weight, in contrast to the fragmented apoptotic DNA found in stools from colonoscopynegative patients (2 ) . The authors hypothesized that this intact DNA originated from tumor cells because physiologically shed healthy mucosa cells are apoptotic, leading to nucleosomal DNA fragmentation.
Thomas
The authors of both studies, however, did not discuss a frequently occurring phenomenon in patients with colorectal cancer, i.e., bleeding from the tumor into the lumen of the gut. This bleeding is the basis of the fecal occult blood test, a very simple and inexpensive method used as an indirect (but not very specific) tumor marker. During bleeding, leukocytes with high-molecular-weight DNA are also introduced into the feces. This DNA may still be intact in stool, especially when the site of the bleeding is in the distal part of the colon. The sensitivities and specificities reported in both studies closely resembled those of the immunochemical fecal occult blood tests (50% and 95%, respectively) that were also performed in patients with adenomas Ͼ1 cm (3 ). Increased concentrations of stool DNA were detected in patients with tumors in the distal part of the colon, but not in patients with tumors in the proximal part (1 ) . This supports the suggestion that the increased amounts of (intact) DNA in stool originate mainly from blood and not from nuclease-resistant tumor cells. Even in the one patient with a tumor in the ileum (2 ), the presence of other sites of bleeding as the origin of intact fecal DNA (e.g., hemorrhoids) cannot be excluded.
In my opinion, both studies present a complex and expensive method to demonstrate bleeding in colorectal cancer patients. Any bleeding in the distal part of the colon obscures the specificity of the presented methods, and the only specific method to detect the presence of malignant cells (i.e., DNA) in stool is the demonstration of tumor-derived DNA alterations, which was unfortunately not performed in these studies.
